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PURPOSE: To enable a gradational display only through digital 
control and also a homogeneous gradational display even if TFT 
have slight variance by controlling the time of application of a 
voltage to pixel electrodes. 

CONSTITUTION: In each deformed inverter circuit, the gate 
electrodes of one pair of N and P TFTs at the center part are 
connected to a signal line Xn and the sources or drains of the N 
and P TFTs are connected to each other and then connected to 
the electrode of a pixel Zn+m. The other-side sources or drains of 
the N and P TFTs are connected to the sources or drains of 2nd 
N and P TFTs. The other-side sources or drains of the 2nd N and 
P TFTs are connected to signal lines Yn+1 and Ym respectively. 
Further, the gate electrodes of the 2nd N and P TFTs are 
connected to signal lines Yn+1 and Ym respectively. 
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* NOTICES * 

Japan Patent Office is not responsible for any 

damages caused by the use of this translation. ....... 

1. This document has been translated by computer. So the translate may not reflect the ongmal 

precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



C la m a substrate top - the signal lines X1 and X2 of N book, and .. Xn and XN the s.gna. nes Y1 
and Y2 of M book which intersects perpendicularly with it, and .. Ym and .. YM W.th w.nng formed ,„ the 
shape of a matrix In the crossing field of each matrix, at .east two N channel mold th.n film trans.stors 
and at least two P channel mold thin film transistors. It has ZMN. the p.xel Z11 prepare ,„ the cross.ng 
field of each signa. line. Z12. and ... Zmn and ... The I/O edge of the 1st P channel mole th.n ^fflm 
transistor and the 1st N channel mold thin film transistor is connected. Th.s .s connected to sa.d p.xe 
e ec ode. Other I/O edge, respectively The I/O edge of the 2nd P channel mo d th.n film transfer £ 
connects with the I/O edge of the 2nd N channel mold thin film trans.stor. The I/O edge of anothe s.de 
TseuttpLnnel mofd thin film transistor signa. .ines Y1 and Y2 and .. Ym and .. YM One s.gna. ne 
Ym It connect, About the I/O edge of another side of said 2nd N channel mo.d th.n film trans.stor .t.s 
laTd signal line Ym. Were prepared next, signa. .ines Y1 and Y2 and .. Ym and ..-.YM One 
Connect and the gate e.ectrode of said 1st N channe. mo.d thin film trans.stor and the 1st P channel 
mold thin film transistor is connected in common.signal lines X1 and X2 and .. Xn and XN one - 
connecting - the gate electrode of said 2nd P channel mold thin film trans.stor - sa.d s.gnaH.ne 
Ym + 1 It connects, the gate electrode of said 2nd N channel mold thin film trans.stor - sa.d s.gna l.ne 
Ym the connected electro-optic device - setting - time amount TO from - T1 setting - s.gna l.ne 
Xn While adding with an electrical potential difference signal line Ym The process ,n wh.ch a s.gnal 
shorter than time amount (T1-T0) is added, and time amount T2 In T3 (T3 > T2) from - s.gna. l.ne Xn 
without it applies an e.ectrica. potential difference - signa. line Ym **** - the process un wh.ch a 
signal shorter than time amount (T3-T2) is added - having - short [ to a p.xe. elect ode 3 th-efore 
time amount T1 from - T3 up to - the method of presentation charactenzed by real.zmg the cond.t.on 
that the electrical potential difference was built. v1 
[Claim 2] a substrate top - the signal lines X1 and X2 of N book, and .. Xn and .. XN the s.gnal lines Y1 
and Y2 of M book which intersects perpendicu.ariy with it. and .. Ym and .. YM With wiring formed .n the 
shape of a matrix In the crossing field of each matrix, at least two N channel mold th.n film trans.stors 
and at least two P channel mold thin film transistor, It has ZMN. the pixel Z1 1 prepared ,n the cross.ng 
field of each signal line. Z1 2. and ... Zmn and ... The I/O edge of the 1 st P channel mold th.n film 
transistor and the 1st N channel mold thin film transistor is connected. This is connected to sa.d p.xe 
IZS oil I/O edge, respectively The I/O edge of the 2nd P channel mold thin fi.m trans.stor, It 
connects with the I/O edge of the 2nd N channe. mo.d thin film transistor. The I/O edge of another . de 
of said 2nd P channe. mo.d thin film transistor signa. lines Y1 and Y2 and .. Ym and .. YM One s.gna. ne 
Ym It connect, About the I/O edge of another side of said 2nd N channe. mole I th.n film trans.stor rt.s 
said signal line Ym. Were prepared next, signa. .ines Y1 and Y2 and .. Ym and .. YM One s.gnaH.ne Ym + 1 
Connect and the gate electrode of said 1st N channel mo.d thin film trans.stor and the 1st P channel 
mold thin film transistor is connected in common, signal lines X1 and X2 and .. Xn and XN one 
connecting - the gate electrode of said 2nd P channel mold thin film transistor - sa.d s.gnaH.ne 
Ym + 1 It connects. The gate electrode of said 2nd N channel mold thin film trans.stor .s sa.d s.gnal l.ne 
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Ym In the connected electro-optic device The method of presentation characterized by performing a 
gradation display by making pulse width adjustable in the method of presentation which displays a signal 
when a pulse period adds the pulse of 30 or less msecs to a pixel electrode. 

[Claim 3] a substrate top — the signal lines X1 and X2 of N book, and .. Xn and .. XN the signal lines Y1 
and Y2 of M book which intersects perpendicularly with it, and .. Ym and .. YM With wiring formed in the 
shape of a matrix In the crossing field of each matrix, at least two N channel mold thin film transistors 
and at least two P channel mold thin film transistors, It has ZMN. the pixel Z11 prepared in the crossing 
field of each signal line. Z1 2, and ... Zmn and ... The I/O edge of the 1 st P channel mold thin film 
transistor and the 1st N channel mold thin film transistor is connected. This is connected to said pixel 
electrode. Other I/O edges, respectively The I/O edge of the 2nd P channel mold thin film transistor, It 
connects with the I/O edge of the 2nd N channel mold thin film transistor. The I/O edge of another side 
of said 2nd P channel mold thin film transistor signal lines Y1 and Y2 and .. Ym and .. YM One signal line 
Ym It connects. About the I/O edge of another side of said 2nd N channel mold thin film transistor, it is 
said signal line Ym. Were prepared next, signal lines Y1 and Y2 and .. Ym and .. YM One signal-line Ym+1 
Connect and the gate electrode of said 1st N channel mold thin film transistor and the 1st P channel 
mold thin film transistor is connected in common, signal lines -XI and X2 and .. Xh and .. XN one — - 
connecting — the gate electrode of said 2nd P channel mold thin film transistor — said signal-line 
Ym+1 It connects. The gate electrode of said 2nd N channel mold thin film transistor is said signal line 
Ym In the connected electro-optic device signal line Ym of arbitration **** — while a signal's being 
added periodically and this signal are added — signal line Xn of arbitration With the process repeated 
two or more times, making an electrical potential difference into the condition of having been added then, 
signal line Ym **** — while adding the signal periodically and having added said signal — signal line Xn 
The method of presentation characterized by having the process which repeats changing into the 
condition that an electrical potential difference is not added two or more times. 



[Translation done.] 



♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 TKs document has been translated by computer. So the translation may not reflect the ongma. 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

DETAILED DESCRIPTION 
[Detailed Description of the Invention] 

[ApplLtion of the Invention] This invention relates to the gradation method of presentation for 
ot all the expression of an in-between color tone or a shade especially ^^^^ 
in the liquid crystal electro-optic device which used the thin film trans.stor (,t ,s called Fol owmgTF T) 
as a switching element for a drive. Especially this invention relates to the so-called perfect d.g-tal 
gradalrf display which performs a gradation display, without impressing any analog s.gna.s to an acfve 
component from the exterior. 

[Description of.the Prior Art] Since dielectric constants differ from the matter property to a horizontal 
IZ on and a perpendicular direction to a molecule shaft, to external electrons. ,t arranges 
horizontally or a liquid crys*, constituent can perform making it have '"^J™"^™"* 
easily The liquid crystal electro-optic device is performing the display of ON/OFF. .. u light and 
d^less. usmg the anisotropy of this dielectric constant by controlling 

or the amount of dispersion of light As a liquid crystal ingredient, the ,ngred,.nt called TN (Twisted 
£Z£Z* <JU STN (super twisted nematic) liquid crysUI. a ferroelectric liquid orysU.1, po^mer 
.quid ciystal. or distributed liquid crystal is known, tt is known that liquid ™ U '^J^Zto 

amount which will exist by the time it reacts and answers short tjme amount to ^"^^ 
The.value is peculiar to each liquid crystal ingredient and. in the case of TN jiqu d crystal in he case 
several 10 msec(s) and STN LCD. is [ in the case of several 100 mseo(s) and a ferroelectnc ,qu d 
crystal ] several 10 msec(s) in the case of several lOOmiorosec. distributed process input output 

equipment, or polymer liquid crystal. ^„ a u an + 
[0003] The active matrix was used for that from which the image quahty wh.ch was most excellent 
among ^dec£-optic devices using liquid crystal is acquired. In the liquid crystal e.ectro-opt, dev.ce 
oMhe conventional active-matrix mold, TFT of the type of either P type or N type was -d -one 
pixel at TFT using the semi-conductor of amorphous or a po.ycrysta. mold us.ng a th.n flm trans.stor 
(TFT) as an active component. That is. generally the N channel mold TFT (,t .s called NTFT) ,s 
longed Jth the pixd at the serial. And when the signa. was impressed to TFT ^ part 
where the signal line of a matrix and a sink and each signal line cross a s.gnal level at right angles from 
both sides, it was what controls ON/OFF of a liquid crystal pixel according to an .nd.v.dua. us.ng TFT 
being in ON condition. By controlling a pixel by such approach, the large l.qu.d crystal electro-opt.c 
device of contrast is realizable. 

Ep°roolm(s) to be Solved by the Invention] However, in such an active matrix, it was ^ry difficult to 
perform gradation displays, such as light and darkness and a color tone. Convention*, the method 
usmg a gradation display changing the light transmission nature of liquid crystal with the 
the electrical potential difference impressed was examined. This was what ,s going to apply the e lectncal 
potential difference of the magnitude to a liquid crystal pixel by supplying a suable electrical potential 
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difference from a circumference circuit between the source drains of TFT for example. ,n a matnx. and 
impressing a signal level to a gate electrode in the condition. • 

[0005] However, also at the lowest by such approach, the electrical potent.al d.fference bu.lt over a 
liquid crystal pixel in fact for the heterogeneity of TFT or the heterogeneity of matrix w.nng has changed 
also several% with each pixels, for example. On the other hand, for example since the , electncal- 
potential-difference dependency of whenever [ light transmission / of liqu.d crystal ] had very strong 
non-linearity and light transmission nature changed rapidly on a certain specfic electr.calpotent.al 
difference, also in the difference which is several % even if. light transmission nature m.ght drffer 
remarkably. Therefore, it was a limitation to attain 1 6 gradation m fact. 

[0006] Thus, it was very disadvantageous for a gradation display to be difficult, when competmg w.th 
CRT (cathode-ray tube) whose liquid crystal display unit is the conventional common d,splay_ 
[0007] This invention aims at proposing the completely new approach for reahzmg the drfficult gradat.on 
display conventionally. 

Ks for Solving the Problem] Now. although it said previously that it is possible to control the light 
transmission nature by controlling in analog the electrical potential difference applied to hqu.d crystal. 
this ; invention people found out that gradation could be obtained visually by controlhng the t,me amount 
which the electrical potential difference has required for liqu.d crystal. A - n¥ 

[0009] For example, when TN (Twisted Nematic) liquid crystal which is a typ.cal hqu.d crystal mgred.ent 
was used and the case where a rectangular pulse as shown by A was impressed in draw.nR 1 (a) was 
compared With the case where a rectangular pulse as shown by C is impressed, the d. rect.cn of A found 
out the bright thing. Here, the period of a pulse was set to 1 msec. As a result. A was the bnghtest and 
was [the following and ] the order of B. C. arid D. This is a completely unexpected thmg. Because, -n 
the usual above-mentioned TN liquid crystal ingredient, the time amount of 1 msec .s too short, and TN 
liquid crystal does not react to such a short time. Therefore, it is impossible **** that l,qu,d crystal 
realizes ON condition in any case. However, liquid crystal has realized in-between thckness m fact 
[0010] About the concrete principle, a detail is not known yet. However, this invenfon people found out 
that a gradation expression was possible using this phenomenon. That is;< when impressing a pulse to a 
liquid crystal ingredient with a period to which a liquid crystal ingredient does not react, real. zmg .n 
between brightness by digital control just considers as the description of this invenf on ^ "ntrohmg 
the width of face of a pulse. In the case of TN liquid crystal, the period of the pulse for obtam.ng such 
in-between concentration was understood that 10 or less msecs are required as a result of research of 

this invention people. . . . - , 

[001 1] Here, the semantics is clarified about a phrase called the penod of a pulse. That .s. m th.s case, 
although two or more pulses are continuously impressed to liquid crystal, the period of the pulse .n th.s 
case means time amount after one pulse starts until the following pulse starts. Therefore, .t becomes 
the inverse number 6f the repeat frequency of a pulse. Moreover, pulse width means the t.me amount 
which has a pulse in an electrical-potential-difference condition. Therefore, in gj^wmgjL , m the case of 
the pulse train' of C, T is the period of a pulse, ; and tau is pulse w.dth. ' ^ ' .. . 

[0012] The same effectiveness was seen also in polymer liquid crystal or distnbuted hqu.d crystal also ,n 
the ferroelectric liquid crystal also" in STN LCD. When all added the pulse of a period shorter than the 
response time, it became clear that an in-between color tone is acquired. Namely, m STN LCD. .n 1 0 or 
less msecs and a ferroelectric liquid crystal, when, as for 10 or less msecs and **** = better **. below 
100microsec and **** better ** added the pulse of the period of 1 or less msec m below 10m.crosec. 
polymer liquid crystal, or distributed liquid crystal, as for 100 or less msecs and **** better **. the 

gradation display was obtained. 

[0013] Usually/by images, such as television, in 1 second, the still picture of 30 sheets lets out one 
after another, and forms an animation. Therefore, the time amount which the still p.cture of one sheet 
continues is about 30 msec(s). This time amount is too early for human being's eyes, .s t.me amount 
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"does not stop at an eye, either" literally, and cannot identify one still picture [ one ] visually as a result 
At any rate, in order to obtain the usual animation, even if the still picture of one sheet is long, it is 
uncontinuable 100 or more msecs. 

[0014] If the gradation display of 256 gradation is performed using this invention, it is necessary to 
adopt the pulse-voltage impression approach that the time amount of T=3msec, then these 3msec(s) 
can be divided into at least 256, as an approach of impressing an electrical potential difference to a pixel, 
for example. That is, it is necessary to construct a circuit which requires the electrical potential 
difference of the shape of a pulse of 3msec(s)/256= 1 1.7microsec for a pixel by the shortest In fact as 
shown in drawing 3 , in order to obtain 256 gradation, it is still more nearly required [ the light 
transmission nature of duty ratio tau/T of a pulse and a liquid crystal pixel is the relation like a non-line 
type, and ] to control the duty ratio of a pulse finely. 

[001 5] And other pixels must be taken into consideration when performing actual image display. In an 
actual image display device, there is a line of no less than 400 lines, for example. That is, the ultrashort 
responsibility of 100ns in the active component of a matrix is searched for so that it may state later. 
Then, the example of the circuit which has such short-time responsibility is shown in drawing 4 , and the 
explanation is given hereafter. 

[001 6] Drawing 4 shows the example of the circuit of the active matrix of a liquid crystal display 
required in order to carry out this invention. In this invention, since to answer in a short time for 100 or 
less ns is demanded, an active component needs to construct the circuit which carries out high-speed 
operation. It is required to use the circuit of the deformation inverter mold which did not switch only by 
NTFT or PTFT like before for that purpose, but was constituted so that NTFT and PTFT might operate 
complementary, as shown in drawing 4 . 

[0017] Although this example showed the example of the matrix of NxM, in order to avoid 
complicatedness. it was shown only near the n line m train of them. A perfect thing will be obtained if 
the same thing as this is developed vertically and horizontally. 

[0018] Four deformation inverter circuits are drawn on drawing 4 . Each deformation inverter circuit 
consists of at least two NTFT(s) and at least two PTFT(s). When a defect exists, it may have the 
number of TFT(s), and it may be increased further. In this circuit the gate electrode of 1 set of NTFT(s) 
of a center section and PTFT is a signal line Xn first. It connects, and the source of this NTFT and 
PTFT or one side of a drain is connected mutually, and this is Pixels Zn and m. It connects with an 
electrode. This condition is the same as the usual complementary-type electric field effect component 
(CMOS). The source or the drain of another side of this NTFT and PTFT is connected to the source or 
the drain of the 2nd NTFT and PTFT. respectively. Moreover, the source or the drain of another side of 
this 2nd NTFT and PTFT is signal-line Ym+1, respectively. Ym It connects. Furthermore, the gate 
electrode of the 2nd NTFT and PTFT is signal-line Ym+1, respectively. Ym It connects, the following — 
signal lines X1 and X2 and .. XN collective — or an individual exception — an X-ray — calling — signal 
lines Y1 and Y2 and .. YM It is collectively called Y line according to an individual. Moreover, although not 
shown by a diagram, a capacitor may be artificially inserted in the capacitor of a pixel, and juxtaposition. 
The capacitor inserted at this time has the operation which controls reduction to which the electrical 
potential difference of a pixel falls by natural discharge, as the capacity of a capacitor — about [ of the 
capacity of a pixel ] number -100 time — desirable — 10 times — how — it is suitable. It is because 
the high-speed operation by which recognizes existence of a superfluous capacity the purpose of this 
invention, and it is characterized is barred. 

[0019] Next, the example of the circuit at the time of using such a circuit of operation is explained using 
drawing 1 (b) and drawing 2 . This matrix circuit needs to operate so that the electrical potential 
difference of the shape of a pulse as shown in drawing 1 (a) may be impressed to a liquid crystal cell. 
Then, since such a pulse is generated, the outline of the signal level impressed to an X-ray and Y line is 
shown in drawing 1 (b). The matrix of 400x640 is considered as an example. 

[0020] The signal impressed to an X-ray is Xn. In the case of a line, it is shown by V (Xn), but in fact 
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256'pulses (henceforth a subpulse) are included in a mass of pulse by which th.s .. repeated la penod IT, 
and it turns out further that each of the 256 subpulse consists of pulse trains containing 400 elements. 
Here, the figure 400 is the line count of a matrix. Therefore, the smallest units of the pulse .mpressed to 

an X-ray are T=3msec, then 29ns. U M\v^vfY«f11 
[0021] On the other hand, between time amount T / 256, a pulse as shown by V (Y >, V (Ym), V (Ym+ ), 
and V (Y400) of drawing shifts each timing on Y line, and is impressed to it. This pulse needs to be rt.ll 
shorter than the smallest unit pulse of the pulse impressed to the above-mentioned X-ray. After all, 
between time amount T, a pulse is impressed to Y lines each 256 t.mes. 

[0022] Next, actuation of an actual circuit is explained based on drawing 2 . Fir*, the 1 st subpulse -s 
impressed to each X-ray. With a natural thing, these subpulses differ for every X-ray. on the rfher hand, 
it stated to Y line previously - as - a pulse - the beginning - Y1 and a degree - Y2 as rt.. 
impressed one by one. First, a pulse is Y1 . The time of being impressed » cons.dered. th.s t.me P.xel 
Z - 1 and 1 The active component connected will be in an OFF condition. Namely. Y1 It is in an 
electrical-potential-difference condition, and is Y2. Since it is not in an electricahpotental-difference 
condition, among four TFT(s) of the active component of a pixel, upper PTFT and lower NTFT will be ,n 
ON condition, and will be in the condition that a central inverter operates, and input XI of an .nverter 
**** - since the electrical potential difference is added, an output will be in the cond.t.on that it ,s 
reversed and an electrical potential difference is not added. Y2 [ subsequently. ] although an electrical 
potential difference is added - this time - Pixel Z - 1 and 2 **** - it will be .n the condition that 
the electrical potential difference was built, namely, input XI of an inverter **** - ,t is because the 
electrical potential difference is not built. And this electrical^otential-difference condition is Y2. Even 
after a pulse is cut. it is Y2 next continuously. It continues until a pulse is added. S.m.larly. they are L\ 
and m Z1 and m+1 Z1.400 It will be in an electrical-potential-difference condition. 

[0023] Thus, a pulse is impressed one by one and it is Ym. The case where it is ^^^^^ 
Now. four pixels Zn and m. Zn. m+1, Zn+1, m. Zn + 1. and m+1 It is Xn if it is observing. And Xn+1 Wha is 
necessary is just to observe the m-th of the 1st subpulse, and (m+1) eye watch. Xn ** Xn+1 Since it is 
not in an electrical-potential-difference condition, the m-th is Pixels Zn and m, Zn+1, and m. It will be .n 
an electrical-potential-difference (charge) condition. Subsequently. Ym+1 A pulse is .mpressed. Xn ** 
Xn+1 Since it is not in an electrical-potential-difference condition, eye watch (m+1) .s P.xel Zn. m+1. 
Zn+1, and m+1 also in this case. It will be in a charge condition. 

[0024] Next, although omitted by a diagram, the 2nd subpulse should come. At th.s t.me. rt .s Xn. Xn+1 If 
the m-th and (m+1) eye watch are not in an electrical-potential-difference condition, a charge condition 
will not be lost but four pixels will continue an electrical-potential-difference condition succeeding^ 
above. Then, the electrical-potential-difference condition should continue all four pixels to the subpulse 

of** (h-1). _ , . I 

[0025] Next, the subpulse should progress and the h-th subpulse should come, n order to avoid 
complicatedness by a diagram, it omitted [ the m-th and (m+1) except / watch 1 At th.s t,me, Xn .s a so 
Xn+1 Since it is not in an electrical-potential-difference condition, the m-th .s Pixels Zn and m, Zn+1, 
and m An electrical-potential-difference condition is continued. Xn+1 [ however. ] **** (m+1 since 
eye watch is in an electrical-potential-difference condition - pixel Zn+1 and m although an electncal- 
potential-difference condition continues - pixel Zn+1 and m+1 The charge in which the output of an 
active component stops being in an electrical-potential-difference condition, and was stored .s em.tted. 
and an electrical-potential-difference condition is interrupted. 

[0026] Furthermore, it is Xn when the i-th subpulse comes. Since it changed into the electrical . 
potential-difference condition, eye watch (m+1) is Zn and m+1. A charge condition is canceled Hereafter, 
it sets to the j-th and k-th subpulses. and they are Xn+1 and Xn, respectively. Since the m-th changed 
into the electrical-potential-difference condition, they are Pixels Zn and m. Zn+1. and m. A charge 
condition is interrupted in the ********. k-th. and j-th subpulse. By passing through such a process, the 
time amount of an electrical-potential-difference condition is controllable in digital one for every pixel to 
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be shown in V (Z) of drawing 2 . 

[0027] By repeating such actuation, the width of face of the electrical-potential-difference pulse which 
joins each pixel is controllable to arbitration like drawing 1 (a). 

[0028] In carrying out this invention so that clearly from the above explanation, the above subpulses 
must not necessarily be the things of the shape of a pulse which can be defined clearly. Although the 
concept of a subpulse was carried out in order to simplify explanation, it is clear that this invention can 
be especially carried out even if between a subpulse and subpulses is not clear and there is almost no 
boundary as a signal. Furthermore, in order to give explanation intelligible, the zero level and voltage 
level of a signal were clarified, but since this is only the problem whether to be liquid crystal or below 
the threshold electrical potential difference of TFT, or to be above, it does not need to be zero by any 
means. Moreover, in the above example, probably, not mattering will be clear, even if a pulse has a 
reverse polarity; since an electrical potential difference is the relative physical quantity on the basis of 
the potential of the point of arbitration. Furthermore, the suitable offset voltage for the 
counterelectrode of a pixel may be applied, moreover — although the screen of one line was scanned at 
a time in order in the above example — the beginning — Y1, Y3, Y5, and ... as — scanning — after that, 
Y2, Y4 and Y6, and .. as — it cannot be overemphasized that the so-called interlaced-scanning method 
to scan is also possible. 
[0029] 
[Example] 

"Example 1" Since the flat TV was produced using the liquid crystal display using circuitry as shown in 
drawing 4 by this example, the explanation is given. Moreover, TFT in that case was taken as the 
polycrystalline silicon which used laser annealing. 

[0030] Arrangement configurations, such as an actual electrode corresponding to this circuitry, are 
shown in drawing 5 about one pixel. First, the production approach of the liquid crystal panel used by 
this example is explained using drawing 6 . Although a total of four TFT(s) are shown in drawing at one 
pixel since NTFT and every two PTFT(s) are need in order to carry out this invention, a number is 
attached and explained only to one side of NTFT and PTFT for simplification. It is Magnetron RF (high 
frequency) on the glass 50 which can be equal to degrees C [ 700 degrees C or less which is not 
expensive as for quartz glass etc. ], for example, about 600 degrees C. heat treatment in drawing 6 (A). 
The oxidation silicon film as a blocking layer 51 is produced in thickness of 1000-3000A using a spatter. 
Process conditions were made into 100% ambient atmosphere of oxygen, the membrane formation 
temperature of 15 degrees C, outputs 400-800W, and the pressure of 0.5Pa. The membrane formation 
rate which used a quartz or single crystal silicon for the target was a part for 30-1 00A/. 
[0031] Besides, the silicon film 52 was produced for the silicon film by the plasma-CVD method. 
Membrane formation temperature was performed at 250 degrees C - 350 degrees C, in this example, 
was made into 320 degrees C and used the mono silane (SiH4). Not only a mono silane (SiH4) but 
disilane (Si2H6) Trishiran (Si3H8) may be used again. These were introduced by the pressure of 3Pa in 
PCVD equipment, and 13.56MHz high-frequency power was applied and membranes were formed. Under 
the present circumstances, high-frequency power is 0.02 - 0.10 W/cm2. It is suitable and they are 0.055 
W/cm2 at this example. It used. Moreover, the flow rate of a mono silane (SiH4) is set to 20SCCM(s). 
and the membrane formation rate at that time is about 120A/. It was a part the threshold voltage (Vth) 
of PTFT and NTFT — an outline — in order to control identically, boron may be added during membrane 
formation as concentration of 1x1015-1x1018cm-3 using diboron hexahydride. Moreover, not only this 
plasma CVD but a spatter and a reduced pressure CVD method may be used for membrane formation of 
the silicon layer used as the channel field of TFT, and that approach is described briefly below, 
[0032] When carrying out by the spatter, back pressure before a spatter was set to 1x10 - 5 or less Pa, 
and hydrogen was performed to the argon in the ambient atmosphere mixed 20 to 80% by using single 
crystal silicon as a target. For example, it considered as 80% of hydrogen argon 20%. For membrane 
formation temperature, 150 degrees C and a frequency were [ 400-800W and the pressure of 13.56MHz 
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and a spatter output ] 0.5Pa. ^ m. ou m . ..a «n 

[0033] When forming by the reduced pressure gaseous-phase method, .t .s a d.s.lane (S.2H6) .n 450 550 
degrees C lower 100-200 degrees C than crystallization temperature, for example, 530 degrees C. Or 
trishiran (S.3H8) Membranes were supplied and formed to the CVD system. Fission reactor .nternal 
pressure was set to 30-300Pa. A membrane formation rate is 50-250A/. It was a part the threshold 
voltage (Vth) of PTFT and NTFT - an outline - in order to control identically, boron may be added 
during membrane formation as concentration of 1x101 5-1x1018cm-3 using diboron hexahydr.de. 
[0034] As for the coat formed by these approaches, it is desirable that oxygen .s three or less 
[ 5x1 021 cm - ]. If too few although it is desirable that it takes preferably or less [ 1 x1 01 9cm - j for ^ 
three three or less [ 7x1 01 9cm - ] in order to make crystallization promote, since the leakage current of 
an OFF state would increase an oxygen density with a back light, this concentration was chosen. If th.s 
oxygen density is high, it is hard to make it crystallize and laser annealing time amount must be 
lengthened highly [ temperature / laser annealing ]. Hydrogen was 4x1020cm-3. and when ,t was 
compared as silicon 4x1022cm-3, it was one atom %. 

[0035] Moreover, in order to make crystallization promote more to the source and a dram, an oxygen 
density may be preferably made or less [ 1x1 01 9cm - ] into three three or less [ 7x1 01 9cm - ], and 
oxygen may be added only to the channel formation field of TFT which carries out a p.xel configurator, 
so that it may be set to 5x1 020-5x1 02 1cm-3 with ion-implantation. By the above-mentioned approach, 
the slon fl of an amorphous condition was formed in thickness of 1000A by 500-5000A and th.s 

[0036] Then, the pattern with which only the source drain field punctured the photoresist 53 using the 
mask P1 was formed. The silicon film 54 which moreover serves as a barrier layer of n mold by the 
plasma-CVD method was produced. Membrane formation temperature was performed at 250 degrees iC 
- 350 degrees C, in this example, was made into 320 degrees C and used the thing of the phosphorated 
hydrogen (PH3) 3% concentration of a mono silane (SiH4) and the mono-silane base, these were bo.led 
and introduced by the pressure of 5Pa in PCVD equipment, and 13.56MHz high-frequency power was 
applied and membranes were formed. Under the present circumstances, high-frequency power is 0.05 
0 20 W/cm2. It is suitable and they are 0.1 20 W/cm2 at this example. It used. 
[0037] The specific conductivity of n mold silicon layer done by this approach became 2x10 1 
[omegacm-1] extent Thickness could be 50A. After that, using the lift-off method, the res.st 53 was 
removed and n mold impurity diffusion kind field 55 was formed. 

[0038] The barrier layer of p mold was formed using the same process. The thing of d.boron hexahydr.de 
(B-2 H6) 5% concentration of a mono silane (SiH4) and the mono-silane base was used for the 
introductory gas in that case, these were boiled and introduced by the pressure of 4Pa m PCVD 
equipment, and 13.56MHz high-frequency power was applied and membranes were formed. Under the 
present circumstances, high-frequency power is 0.05 - 0.20 W/cm2. It is suitable and they are 0.120 
W/cm2 at this example. It used. The specific conductivity of the P -ty P e silicon layer done by th.s 
approach became 5x10-2 [omegacm-1] extent. Thickness could be 50A. n mold impunty drffus.on k.nd 
field 59 was formed using the lift-off method like the N type field after that. Then, etch.ng removal of 
the silicon film 52 was carried out using the mask P3, and the island field 63 for N channel mold th.n film 
transistors and the island field 64 for P channel mold thin film transistors were formed. 
[0039] While carrying out laser annealing of the source drain channel field using the XeCI exc.mer laser 
after thatlaser doping was performed to the barrier layer. For the laser energy at this time ^hreshold 
energy is 130 mJ/cm2. For the whole thickness fusing, they are 220 mJ/cm2. It .s needed. However, the 
beginning to 220 mJ/cm2 If the above energy is irradiated, since the hydrogen contained ,n the film w.ll 
be emitted rapidly, membranous destruction breaks out Therefore, after driving out hydrogen first by 
low energy, it is necessary to carry out melting. At this example, it is 1 50 m J/cm2 at first 230 mJ/cm2 
after performing the purge of hydrogen It crystallized. 

[0040] Besides, it formed in the thickness of 500-2000A, for example, 1000A. by us.ng the ox.dat.on 
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silicon film as gate dielectric film. This was taken as the same conditions as production of the oxidation 
silicon film as a blocking layer. Little addition of the fluorine may be carried out during this membrane 
formation, and sodium ion may be made to fix. 

[0041] then the silicon film with which Lynn went into this bottom at the concentration of 1-5x1021cm- 
3 or this silicon film and a it top - molybdenum (Mo), a tungsten (W). and MoSi2 Or multilayers with 
WSi2 were formed. Patterning of this is carried out with the 4th photo mask P4, and it is drawing 6 (D). 
It obtained The gate electrode 66 for NTFT and the gate electrode 67 for PTFT were formed. For 
example, molybdenum was formed for Lind-PU silicon 0.2 micrometers and on it as 7 m.crometers of 
channel length, and a gate electrode at the thickness of 0.3 micrometers. 

[0042] Moreover, when aluminum (aluminum) is used as a gate electrode material, s.nce a selfer l.ne 
method of construction can apply and the contact hole of a source drain can be formed in the location 
more near the gate, the property of TFT can be further raised by anodizing the front face for th.s after 
patterning with the 4th photo mask P4 from reduction of mobility and threshold voltage. 
[0043] If it carries out. there is nothing that write and for which temperature is applied to 400 degrees C 
or more at all processes, and C/TFT can be made. Therefore, it is not necessary to use expensive 
substrates, such as a quartz, as a substrate ingredient, and it can be said that it is the process wh.ch 
was extremely suitable for the liquid crystal display of the big screen of this invent.on. 
[0044] In drawing 6 (E), the spatter which described the layer insulation object 68 above performed as 
formation of the oxidation silicon film, formation of this oxidation silicon film — LPCVD — law. an 
optical CVD method, and an ordinary pressure CVD method may be used. For example, it formed m the 
thickness of 0.2-0.6 micrometers, and the aperture 79 for electrodes was formed after that us.ng the 
5th photo mask P5. Then, after forming aluminum in the thickness of 0.3. micrometers by the spatter at 
these whole and producing lead 74 and contacts 73 and 75 further using the 6th photo mask P6, 
spreading formation of the organic resin 77 for flattening, for example, the translucency poly.m.de resin, 
was carried out for the front face, and the 7th photo mask P7 performed electrode punching for the 
second time. Furthermore, ITO (indium tin oxide) was formed in the thickness of 0.1 m.crometers by the 
spatter and the pixel electrode 71 was formed in these whole using the 8th photo mask P8. Th.s ITO 
formed membranes at room temperature -150 degree C, and annealing in 200-400-degree C oxygen or 

atmospheric air accomplished it. _ r»-m- 

[0045] The electric property of obtained TFT was [ 40 (cm2/Vs) and Vth of mobility ] -5.9(V) in PTFT, 
in NTFT, mobility was 80 (cm2/Vs), and Vth was 5.0 (V). 

[0046] One [ which was produced according to the above approaches ] substrate for liquid crystal 
electro-optic devices was able to be obtained. The situation of arrangement, such as an electrode of 
this liquid crystal display, is shown in drawing 5 . TFT which constitutes the deformation inverter by th.s 
invention is a signal line Y1. Y2 Between, and Y2 and Y3 In between, it is a signal line X1 and X2. It .s 
prepared in parallel. The matrix configuration using such C/TFT was made to have. This structure can 
be used as the liquid crystal display of 640x480 and a large pixel called 1280x960 right and left and by 
repeating up and down. It was referred to as 1920x400 in this example. Thus, the 1st substrate was 
obtained. 

[0047] The production approach of the substrate of another side is shown in drawing 7 . On the glass 
substrate the polyimide resin which mixed the black pigment to polyimide was formed in thickness of 1 
micrometer using the spin coat method, and the black stripe 81 was produced using the 9th photo mask 
P9 Then the polyimide resin which mixed red pigments was formed in thickness of 1. micrometer us.ng 
the spin coat method, and the red filter 83 was produced using the 10th photo mask P10. Masks P1 1 
and P12 were used similarly, and the green filter 85 and the blue filter 86 were produced. Each filter 
performed baking for 60 minutes in nitrogen at 350 degrees C during these production. Then, the leveling 
layer 89 was too produced using transparence polyimide using the spin coat method. 
[0048] Then ITO (in JUMU tin oxide) was formed in the thickness of 0.1 micrometers by the spatter, 
and the common electrode 90 was formed in these whole using the 10th photo mask P10. Membranes 
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were formed at room temperature -150 degree C, annealing in 200-300-degree C oxygen or 
atmospheric air accomplished, and this ITO obtained the 2nd substrate. 

[0049] The offset method was used on said substrate, the polyimide precursor was printed, and baking 
was performed in the non-oxidizing atmosphere, for example, nitrogen, for 350-degree-C 1 hour. Then, 
using the well-known rubbing method, the polyimide front face was reformed and the means to which 
the orientation of the liquid crystal molecule is made to carry out in the fixed direction was established 
in the first stage at least 

[0050] Then, with said the first substrate and second substrate, the nematic liquid crystal constituent 
was pinched and the perimeter was fixed with epoxy nature adhesives. PCB which has Drive IC and the 
common signal of a TAB configuration, and potential wiring was connected to the lead on a substrate, 
the polarizing plate was stuck outside, and the liquid crystal electro-optic device of a transparency mold 
was obtained. The posterior part lighting system which has arranged three cold cathode tubes, and the 
tuner which receives a television electric wave were connected with this, and it was made to complete 
as a flat TV. Since it became equipment of a flat-surface configuration compared with television of the 
conventional CRT method, it could also install in the wall etc. Actuation of this liquid crystal television 
was checked by impressing an equivalent signal to a liquid crystal pixel substantially with what was 
shown in drawing 1 and drawing 2 . 

[0051] "Example 2" Since the flat TV was produced using the liquid crystal display using circuitry as 
shown in drawing 4 by this example, the explanation is given. Moreover, TFT in that case was taken as 
the polycrystalline silicon which used laser annealing. 

[0052] Below, the production approach of a TFT part is described according to drawing 8 . It is 
Magnetron RF (high frequency) on the glass 100 which can be equal to degrees C [ 700 degrees C or 
less which is not expensive as for quartz glass etc. ], for example, about 600 degrees C. heat treatment 
in drawing 8 (A). The oxidation silicon film as a blocking layer 101 is produced in thickness of 1000- 
3000A using a spatter. Process conditions were made into 100% ambient atmosphere of oxygen, the 
membrane formation temperature of 15 degrees C, outputs 400-800W, and the pressure of 0.5Pa. The 
membrane formation rate which used a quartz or single crystal silicon for the target was a part for 30- 
100A/. 

[0053] Besides, the silicon film 102 was produced for the silicon film by the plasma-CVD method. 
Membrane formation temperature was performed at 250 degrees C - 350 degrees C, in this example, 
was made into 320 degrees C and used the mono silane (SiH4). Not only a mono silane (SiH4) but 
disilane (Si2H6) It is trishiran (Si3H8) again. You may use. These were introduced by the pressure of 3Pa 
in PCVD equipment, and 13.56MHz high-frequency power was applied and membranes were formed. 
Under the present circumstances. highHrequency power is 0.02 - 0.10 W/cm2. It is suitable and they 
are 0.055 W/cm2 at this example. It used. Moreover, the flow rate of a mono silane (SiH4) is set to 
20SCCM(s), and the membrane formation rate at that time is about 120A/. It was a part, the threshold 
voltage (Vth) of PTFT and NTFT — an outline — in order to control identically, boron may be added 
during membrane formation as concentration of 1x1015-1x1018cm-3 using diboron hexahydride. 
Moreover, not only this plasma CVD but a spatter and a reduced pressure CVD method may be used for 
membrane formation of the silicon layer used as the channel field of TFT, and that approach is 
described briefly below. 

[0054] When carrying out by the spatter, back pressure before a spatter was set to 1x10 - 5 or less Pa, 
and hydrogen was performed to the argon in the ambient atmosphere mixed 20 to 80% by using single 
crystal silicon as a target. For example, it considered as 80% of hydrogen argon 20%. For membrane 
formation temperature, 150 degrees C and a frequency were [ 400-800W and the pressure of 13.56MHz 
and a spatter output ] 0.5Pa. 

[0055] When forming by the reduced pressure gaseous-phase method, it is a disilane (Si2H6) in 450-550 
degrees C lower 100-200 degrees C than crystallization temperature, for example, 530 degrees C. Or 
trishiran (Si3H8) Membranes were supplied and formed to the CVD system. Fission reactor internal 
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pressure was set to 30-300Pa. A membrane formation rate is 50-250A/. It was a part the threshold 
voltage (Vth) of PTFT and NTFT — an outline — in order to control identically, boron may be added 
during membrane formation as concentration of 1x1015-1x1018cm-3 using diboron hexahydride. 
[0056] As for the coat formed by these approaches, it is desirable that oxygen is three or less 
[ 5x1 021 cm - ]. If too few although it is desirable that it takes preferably or less [ 1 x1 01 9cm ] for 
three three or less [ 7x1 01 9cm - ] in order to make crystallization promote, since the leakage current of 
an OFF state would increase an oxygen density with a back light, this concentration was chosen. If th.s 
oxygen density is high, it is hard to make it crystallize and laser annealing time amount must be 
lengthened highly [ temperature / laser annealing ]. Hydrogen was 4x1020cm-3, and when .t was 
compared as silicon 4x1022cm-3, it was one atom %. 

[0057] Moreover, in order to make crystallization promote more to the source and a dram, an oxygen 
density may be preferably made or less [ 1x1019cm - ] into three three or less [ 7x1019cm - ], and 
oxygen may be added only to the channel formation field of TFT which carries out a pixel conf.gurat.on 
so that it may be set to 5x1 020-5x1 021 cm-3 with ion-implantation. By the above-ment.oned approach, 
the silicon film of an amorphous condition was formed in thickness of 1000A by 500-5000A and th.s 

example. . . . . 

[0058] Then, the pattern with which only the source drain field of NTFT and the field wh.ch should _ 
become punctured the photoresist 103 using the mask P1 was formed, and the res.st 103 - a mask 
carrying out - phosphorus ion - ion-implantation - 2x1014-5x1016cm-2 - preferably, only 
2x101 6cm-2 were poured in and they formed n mold impurity range 104. Then, the res.st 103 was 

removed. , . r . . 

[0059] Similarly, the resist 105 was applied and the pattern which punctured only the source dram field 
of PTFT and the field which should become was formed using the mask P3. And the impunty range of p 
mold was formed by using a resist 105 as a mask, as an impurity - HOUSO - using - too - .on 
implantation - using - 2x1014-5x1016cm-2 - only 2x1016cm-2 introduced the impurity preferably. 
Do in this way. Drawing 8 (B) was obtained. 

[0060] Then 50-300nm in thickness and the lOOnm oxidation silicon coat 107 were formed by the 
above-mentioned RF spatter on the silicon film 102. And the XeCI excimer laser was used, and the 
source drain channel field was crystallized and activated by laser annealing. For the laser energy at th.s 
time threshold energy is 130 mJ/cm2. For the whole thickness fusing, they are 220 mJ/cm2. It .s 
needed However, the beginning to 220 mJ/cm2 If the above energy is irradiated, s.nce the hydrogen 
contained in the film will be emitted rapidly, membranous destruction breaks out. Therefore, after driving 
out hydrogen first by low energy, it is necessary to carry out melting. At this example, .t is 150 mJ/cm2 
at first 230 mJ/cm2 after performing the purge of hydrogen It crystallized. Furthermore, after laser 
annealing termination removed the oxidation silicon film 107. 

[0061] Then island-like the NTFT field 111 and the PTFT field 112 were formed with the photo mask P3. 
Besides it formed in the thickness of 500-2000A. for example. 1000A, by using the oxidation s.l.con film 
108 as gate dielectric film. This was taken as the same conditions as production of the ox.dat.on s.l.con 
film as a blocking layer. Little addition of the fluorine may be carried out during this membrane format.on, 
and sodium ion may be made to fix. 

[0062] then the silicon film with which Lynn went into this bottom at the concentrate of 1-5x1021cm 
3 or this silicon film and a it top - molybdenum (Mo), a tungsten (W). and MoSi2 Or multilayers with 
WSi2 were formed. Patterning of this is carried out with the 4th photo mask P4, and it .s drawings (D). 
It obtained The gate electrode 109 for NTFT and the gate electrode 1 10 for PTFT were formed. For 
example, molybdenum was formed for Lind-PU silicon 0.2 micrometers and on it as 7 micrometers of 
channel length, and a gate electrode at the thickness of 0.3 micrometers. 

[0063] Moreover, when aluminum (aluminum) is used as a gate electrode material, s.nce a selfer l.ne 
method of construction can apply and the contact hole of a source drain can be formed m the location 
more near the gate, the property of TFT can be further raised by anodizing the front face for th.s after 
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patterning with the 4th photo mask P4 from reduction of mobility and threshold voltage. 
[0064] If it carries out. there is nothing that write and for which temperature is applied to 400 degrees C 
or more at all processes, and C/TFT can be made. Therefore, it is not necessary to use expensive 
substrates, such as a quartz, as a substrate ingredient, and it can be said that it is the process wh.ch 
was extremely suitable for the liquid crystal display of the big screen of this invention. 
[0065] In drawing 8 (E). the spatter which described the layer insulation object 113 above performed as 
formation of the oxidation silicon film, formation of this oxidation silicon film — LPCVD — law, an 
optical CVD method, and an ordinary pressure CVD method may be used. For example, it formed m the 
thickness of 0.2-0.6 micrometers, and the aperture 1 1 7 for electrodes was formed after that using the 
5th photo mask P5. Then, after forming aluminum in the thickness of 0.3 micrometers by the spatter at 
these whole and producing lead 1 1 6 and contacts 1 1 4 and 1 1 5 further using the 6th photo mask P6, 
spreading formation of the organic resin 1 1 9 for flattening, for example, the translucency poly.m.de resin, 
was carried out for the front face, and the 7th photo mask P7 performed electrode punch.ng for the 
second time. Furthermore, ITO (indium tin oxide) was formed in the thickness of 0.1 micrometers by the 
spatter and the pixel electrode 118 was formed in these whole using the 8th photo mask P8. Th.s ITO 
formed membranes at room temperature -150 degree C. and annealing in 200-400-degree C oxygen or 
atmospheric air accomplished it. ,„. , ..... m-ir-r 

[0066] The electric property of obtained TFT was [ 35 (cm2/Vs) and Vth of mobility ] -5.9(V) m PTFT, 
in NTFT, mobility was 90 (cm2/Vs), and Vth was 4.8 (V). 

[0067] One [ which was produced according to the above approaches ] substrate for liquid crystal 
electro-optic devices was able to be obtained. Since it is the same as an example 1. the product.on 
approach of the substrate of another side is omitted. Then, with said the first substrate and second 
substrate the nematic liquid crystal constituent was pinched and the perimeter was fixed w.th epoxy 
nature adhesives. PCB which has Drive IC and the common signal of a TAB configuration, and potential 
wiring was connected to the lead on a substrate, the polarizing plate was stuck outside, and the liquid 
crystal electro-optic device of a transparency mold was obtained. The posterior part lighting system 
which has arranged three cold cathode tubes, and the tuner which receives a television electric wave 
were connected with this, and it was made to complete as a flat TV. Since it became equipment of a 
flat-surface configuration compared with television of the conventional CRT method, it could also install 
in the wall etc. Actuation of this liquid crystal television was checked by impressing an equ.valent signal 
to a liquid crystal pixel substantially with what was shown in drawing 1 and drawing 2 . 

[0068] J . , _ 

[Effect of the Invention] In this invention, it is characterized by performing the gradation display of a 
digital method to the gradation display of the conventional analog form. As the effectiveness, for 
example the thing for which it varies and the property of all a total of 256,000 TFT(s) is produced that 
there is nothing when the liquid crystal electro-optic device which has the number of pixels of 640x400 
dots is assumed As opposed to 16 gradation displays being considered to be limitations, if it has 
difficulty very much and mass-production nature and the yield are actually taken into considerate like 
this invention By indicating by gradation only by digital control purely, the gradation display beyond 256 
gradation displays was attained, without adding an analog-completely signal. Since it was perfect digital 
display even if the ambiguity of the gradation by property dispersion of TFT was completely lost, 
therefore dispersion in TFT had it a little, the very homogeneous gradation display was poss.ble for it. 
Therefore, conventionally, since the yield of TFT would not be made a problem so much by th.s 
invention to whose yield having been very bad in order to obtain TFT with little dispersion, the yield of 
liquid crystal equipment was able to improve and was also able to hold down production cost remarkably. 
[0069] For example, since about **10% of property dispersion of TFT existed when the usual analog 
gradation display is performed to the liquid crystal electro-optic device which created 256.000 sets of 
TFT(s) of 640x400 dots on 300mm square. 16 gradation displays were limitations. However, since it is 
hard to be influenced of property dispersion of a TFT component when the digital gradation display by 
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this invention is performed, it became possible to 256 gradation displays. J*"** 

V . , . , i B 7,7 j, 6 c<1 | or s 1 and delicate has been realized in color display. When 
Z&IZ^^Z™ tin. differ delicately [ the "rock" which consists of the same 
cXTfrom the detailed hollow etc. When it is going to perform the display near natural color. 16 
£da«on «kes difficulty. The gradation display by this invention enabled it to attach change of these 

WVmZTZ^™ was added in the examp.e of this invention fusing on TFT wh^h used 
si o n TFT using germanium can be used similar*. Since the electron mobilrty of single ^crystal 
silicon. I M u se especially Hall mobility has exceeded the property of 2/Vs. and 

t~e~rt ^s 480om at ,350cm2 / Vs, and Hal, mobility in electron mobility) of sin*, cryst,, 
ImconTsOOcm rt is the ingredient which was extremely excellent when performing this .nvention as 
: 0 h high speed operation is retired. Moreover, the temperature of germanium which changes from an 
Tmoth us Lu to a crystallized state is low compared with silicon, and it has turned to the low- 
temperature process. Moreover, a big crystal is obtained when the rate of karyogenes s ,n the case of 
IryXowth generaHy carries out polycystal growth small therefore. Thus, even ,f it compares 
germanium with silicon, it has the equal property. 

romn In order to explain the technical thought of this invention, explanat.cn was added by making into 
" e m^le tn e e^c-optic device which mainV used ,i,uid crystal, especially a ispley. but in order to 
aooW the thought of this invention, nothing needs to be a display and you may be the so-called 
ZZZ, - ^vision and the other so-celled optica, switches, and an optica, s utte, Furthermore, 
Z fpTcal property also changes an opto electronics materia, in response to the electnc effecu not 
JZ ofCid crystal but electric field, an electrica, potential difference, etc., rt will be clear that this 
invention is applicable. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Prawing 1] The example of a drive wave by this invention is shown. 
[D rawing 2] The example of a drive wave by this invention is shown. 

[Prawing 3] The example of the gradation display property of the liquid crystal by this invention .s shown. 

fPrawing 4] The example of the matrix configuration by this invention is shown. 

[Drawing 5] The planar structure of the component by the example is shown. 

fDrawing 6] The process of TFT by the example is shown. 

[Drawing 7] The process of the color filter by the example is shown. 

fPrawing 8] The process of TFT by the example is shown. 



[Translation done.] 
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© 1 oKHftfet': W1B* 2 o?fir*/i«»i H "7 W 

0 4»feTi |c*S^-Ct4«**X n 

■'m*»Ym (T 1 " T 0 ) i9*>fe v ^ S ** 

AP*.«aekx «HWT2 * 4 ?>T3 (T 3 >T2 ) 

^ (X3 _ T2 ) iofcfi^****-**®^** 30 
[|«*>I21 S*±t : N*©«*»Xi,X2,..X n ,.. 



.fctftSl ©P^-v-^^S^H^^v 5 ^^^^ i^S® 
fc*ii»C««L-C. «*»Xi,X2,..X„...XN 
©lofc«*U (tWBJR2©P^*^ffl»«h7V^ 

**©y-r h«§fri)iHB«**Y.+i k««u meffi 

@tC/-?;V^JBffli!' 5 3 0 m s e c &TF<D'<fl'X - 

[|f*3S3] *K-tfc. N#©flMHftXi,X2,--X n ,.. 
X N "JtiXfcESEi-iM*©**^!, Y 2t .- Y n ,.. 
Y M k\Z h y ■ #•« 

M **©£££«*£«» W<H2-3©Nft* 
/w£!ttR b 7 v?* * <H2o© Pf+**S 
*0t f 9 * t . «-«*»©*iS^««^K ,:J ' b ^ 

fcPWZn Z12.... z„... ZimifctfU SM©p 
^**W*H F7y^!? if& 1 ©Nt^/V'S** 
b 7 j/^*©Atb*«*r««U rix*:WEia*«i 
tiL©*^******" * JB2©P^** 

JWIIh^v^^wAlH**^**^. itfJlESff 2©P^ 
Yi Y2 ..Y B , ..Ym <D j *><0 KXOiS^I^Y m f^S^ 

u' mam 2 © Nf- **/hhwse 1- 7 vi?* * <»m*<D 

#*Yi Y 2 , • • Y m , . . Y M ©5 1 o©«**Y m+ i 

• ksbbsu Are* iontV*^*!** 7 ****** 
*#afc«*u-c. «*«nxi,x 2 ,: , -Xh > ..x N ©?*> 

©iofc**U 1W«E*2©Pv i ^/i'S»BIK7V5; 

* 9 of 4 hm@?rHMism#i^Y m+ i tttttu. we^ 
2©Nv t +*-'V'a**> , 9>'^*'©y'f hm®f±suis 



hy^^©SE«6A«Wi-tt. i(,2o©Nft* 

«h7y^^t. #«4m©SEii*«*fc*ttk* v 
fciizn, z 12 ,...z B „,...zwt^ugioP « 

h 7 ^i?i>©Altl*tl8*:«*U ^tiSrsniaB^*^® 
ics^u. tt©AaaiH***''*fc, > ^ 2(DPf ^ 

b 7 y^^^"OA^««' 1 2CNf t^^I 
M-b5-^*OAU**tWe^ *UIE^2©P^ 

Yj Y2 ..Y D ..Y|( ©5 *>© 1 o©{f €-^Y m (Cflc^ 
L.' SWB* 2 © N ^ -V */V.a*« h 7 ^ ©{til^© 

XtUa**. «WB«**Y m ©t*9fc«»tb^fc. ft 
**Yi,Y2... Y m> .. Ym ©?*>©lo©«^Y m+ i so 



fi^sjp^o x v * 5 nurttti:©(#*» x n t^mff *$nt> 

[000 1] 

57fn ^(B t7 ^ 7 1 -f 7*iH^tPPJp-r S ^ t ft 



(3) 
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[0 0 0 2] 

tti»a**W»P-*-<5-i:^ON/OFF. i-fc*>t>9H* 

^fyH'^T-(^) STN 
«;^fyF-^f-(^) tfA. St»W4«A. * 

fcS^Tt?. TNttWi^tll gfcl 0msec, ST 
NttftOtfrS-Kf**! 0 0ms e c, 3M*mtt*A©» 

0 0m s e c\ »«ai*>5^ttJKy^-wft 

Oi^l:ii»10msfl.c-Cfc5.. 

[00 0 31 ttAStfUft bfc***^Si««> ^ *>-et>^ 

nmVJWx* (TFT) fc/Bl»\ TFTi:tt7^ 
■ 7r^ife»#»*ao i MW E *ffl^. io©H*R:p 

fc. tt N <D V ^-rftfr-JjfoytO) &.4~7 ( OT F T Srffl 
l^ctcD-efcofc 0 .BP*>. -HKIiNfY^TFT 

*aspp»* tti t T FT#ON«lli*5- i: SrWffl U 
-C«AH*©ON/0 F F *rfl5JijlwMWi-5 t>0>-C*>o 

[00041 • 

* S k j: o x * * - * Wfi i" * ***** £ ivc v * 
it. i*ui, Witf. mj ^^©TFTcoy-* • 

[0 00 51 L^Lfc^b, w©J:5<c*ft-er±. m*.. 
fi, T F TcD^tSWtt^ I- y * ^ffi&WFtaitt&Bfc 



L*5^tiS5fcofc 0 fEWtttl 
[0 0 0 6] -©*5fcMW**a I BJ*"C*>* i ^ 5:: 

fl]T*fcofc 0 

[o o o 7 ] #3§?>lfc«£#. BJB-efcofcBWWtv** 

[00 0 8] 

icioT. »Jfcttl?HWI*:#* r. k 5 r t S: Jlffl 

[0 0 0 91 M*.ii,.ft*Wft**tt»^** TN 
-f*yy K • 9) ttAfcffl^fciHJ'fc**^ 

0y*.tf. Bll (a) l^fc^T, A-e***u5J:5*J©» 

SrJltiiLfCo ^©BlilmseciL 
fc. JS»«jU:tt» A#«t>915<. »T, B, C, D(D 

e c tt^^MttfcSO^tSK* *;©.fc5fc«B#IHte 
[ooiol *©JU*W4]imfco^Tfi*JWttfcfc 

^ 0 tt^iv\ #*wAe>tt. r©m^ 

JOO/^^OflSJWfiTNaEA©*^^**! 0ms e cK 
[0 0 1 1] r.r.T% /•?/V^<OJD^i:^9fi'5J^oV^ 

b x ftO/^»'^4 s tt* 5 £ -c©|SJ«>»*M0> - fc * v x 5 . 



5 

[0 0 12] IBI*4a*tt. STN^fttdio^Tt, 3£ 

<fc 9 kS^JlW©'^*^*^ " b l:±ot> 'PfHift 

TNf&ifttCio^Tfi. lOOmsecEiT. ©?JL< 
(ilOmsec EAT, 3Mi*fl-ttfcl::*SV*Ttt 10 0m 
s e cEAT, LXttl On s e c EAT, 

m^h^^t^mmm^^^xai oms e ceat. 

<T>^ti Klilmsec EAT©^^^**^*.*) Z. 

[0 0 13] a#tt» xu^roBMfc-cttitWHfca o 

*5-p-C, ltft:rof|HhBjii5i^-r5^ffl^3 Om s e c 
A^aU ITS tit* fefc^J B*WeS>9» L 

*<"-Ct 1 0 Oms e c&AMffif* - i 4^. 

[0 0 14] *«WSr*iJffl'UT2 5 6 PiU©^^*: 
'*sn>i'5 £-f-*U*. m£t£. T=3ms e c fc-mii. 
;n)3msec ©P*IHJ«r. 'M< i t 2 5 63>»lL5 5 

-C^ffl-f-S^S^fc^. -f/ifc*>, tlt3ras e c / 
2 5 6 = 1 l'. 7 n s e c<Ds*/l<Xty:<D9,&.i)^M\Zfr 

[00 15] Ud i t./H^wiii^*^Sr*5r/<c5^-&^ 

ii*3Sfi-ett. 0fl*.tf4 '0 0tftiK>tT* s *>5o --t-&fc>*>. 
^tciE^S J: 5 -r'hl) 9 *<DT 9 r 4 ^te+lil 0 
On s e c iv*5«iBS*tti&s#«>e>*tS. tit', * 

eat. 

[0016] B 4 tt#*W*rl^^ 

fglflTte. T^T-f ^Ki^tt 1 0 0 n s e c EAT©$SB$ 

fctr&R***)*.- -t©fcftH:f±tt*©J: 5fcN.TF T*> 
3tM4P T F TtcVXX'f -y1"y>f%&Z.t£ 1 (DX'liK 
<, 04lC*£;ft3.fc9£NTFTi: PTFTt^Sl 



5 

[00 17] ~©{fi]"CHNXM©-7 h y i>^©CT5r^b 

[0 0 1 8] HUKfi, 4oW^f'f l"<-f®&i>m 

NT FT £4>fc< £ t> 2ocDPTFT#>P>1ftj£$ix5<> 
TFTWtfctt. ^A*5#«ELfc^&lCli^X. ZbKtg 

io ©NT F T b P T FTO^ h«fig#{§-^S&X n Kg^c 
£*K i©NTFTi PTFTWV — ^fc^V^fi 

^ (CMOS) tl^D-CfeS. rcONTFTfci^PT 
FT©W«)y- ^fc5^ftKW W4, -t*v?r**K ^ 
2WNT F T. PTFT©y-^5^liKW^tf 
IggStvO^o Sfc, :©f2©NTFT 1 PTFT© 

m+l £Y m fcSftt'Sih/CV^. S2CNTF 
zo T. PTFT©^ Mffitt. -t'tb-Ptb, ft-§-^Y m +i 
£Y-." Wft«3;h/C<#**. EAT-C*f4. «**Xi,X 2 ,.. 
X N fo5VM4(BBiJ^X»£ itJ 5 , fg**l 

Yi,y 2 ,..y m Sr. *>$wHHBiJfcY*i:J: 

<D®mt Ltli, Pf*<oSfirom~ 1 0 o{^«. if* 

[0 0 19] rcoJ:5^lH]SliSrfflv i 'fcm-&(0|HlK 
coftf^fiRJSrlEl 1" (b) 4oJ;U!|a2Srfflv>TSiBJ-rSo - 
OD-v h y-^^|elK»4Bll (a) 

^tfYlM-PPffliSixSW-S-WffiwWS^BI'l ( b) 
t. WtLt, : 4 00'X6400-7HI^^H^5o 
• [0 0 2 0] XtttePPiP£*v5«*tt. tW^-tfXn 
40 ^f4 % V (X„ ) •e*SK5**.--n»4. WJHT-C* 

■ <QM£nZ>Z>b* b^V (Ds<**V>'P^s ^<4 2 5 6<H 
©^•«/V^. (EAT. "tzf'+frT-b^^b) ^ 5 ^S*VC*5t). 
$5>»--ec02 5 effiW^/^^O^ix^ft,^ 400 

::t\ 4 o o £ v S »*»4^ h y * xofMR-e 

|iT=3msecitntJ. 29nsecT'W ( 

[0021] Y*ttt, mmr/2 5 eornt^. 

•HOV (Yi ) . V (Y m )\ V (Y B+ i ) . V (Y 
so 400 ) X'TfiZtlZX 5ti'<A'slifi* Jrm'tMDfj 



ItBa 5 ? 5-281 924 



(5) 



J>5*>5. MA. NfFflT<DK»C»i, «-Y*Ktt, 2 5 61s] 
[0 0 2 2] H^WlHlK(Otb^=SrB12»^S<5^T 

tr^^So iOi*, B*Zi,i K*ttiS*vC^<&, T 

7^f >f^©40«TFT©5*>, ±<£>PTFTi 
TONTFTIiON#itft9, ifi4i©<< w<-*#» 

febvRtfifcftS. &vt% y 2 {cmJE* s iP^sco-cfos 

TVfcVV&^T-fcSo ^tt, rOfffi^ffitt, Y 2 » 

5*t?J*Ki _ 5..IHfll»v»-Zi iB fcZi.nH-l t>Z 1,400 

[0 0 2 3] d©J:5l-L,T. ^v^^0^}cpnjg$^ 
T*)>#, Yi, tHJJ0$*tfc*a-*r**-<5- ^ 4o<DB 
*Z n>m , Z n>m+ i , Z n+ i >m , Z n+ i,m+l KUSBLT 
■ V*fc-f*uHf, X n *5it/X n +l ©Iirot^W© 
m#B*5J:tf (m+1) SBteftli-tUi-fcl'V X n t 
X n+ i tmflltlffWn?*^©"^ W*.Z nim . Z 30 
n+l,m Ki®JE *tttfc*5. oVT% Y m+ i \Z/< 

A^tfepJUSita. X n tX n +i t> (m+1) 
JE:|£fiT*&Vtf>.T% rCi^ti^Zn.B+l , Z 
n+l.m+l li^Em^i'iSo 
[0 0 2 4] H-C»±«*£;h.TV5:&S, B2<73f- 

y^w^^5l5fct,cOiri-5. :©tt, X n tX n +i t> 
mSBiS-tO 5 (m+1) #B*s«JEttffln?**»-3fc<tfc 

Hffi^fliSr^i-S. JB (h-l).©*^/V' 

*£Tf±, 4ocD®^tt.mjE^* 5 ^bfct^i-t <° 

[0 0 2 5] jfclC, ^/^^^jt/^-c, &h<Df-:/'< 

§B*5±tf (m+1) #B«^f±«i*Ufc. 
XntXnH tm#ei±miE«fi8-C^V>ro-e, 

n,», Z„+iT«-tt«E i R»****'*"-*«'^ 1 '** 1 " Xn+1 
fctt (m+1) #B#SJ£#flgT-ifc5<DT*, 
n+l.n ttSJE«flg^S8ic-t:3t<OcD s HSZ 

9, ^itbH-Cv^mW^tta*^. flffitffSfifSri* so 



[0 0 2 6] Sfefc, jff i ©-jJ-y^A^asfcfci: #»w 
tt. X n ^> (m+1) #Btt«E#ttti:4ofc.©-C. Z 
n,m+l 0^m«»ttilW**lT'S. «T» »j*S.fct«Bk 
©-tJ-^A^KtiVT. -tix-PiX. X n +i , X n <Dm# 
Btf^JBlfcflgfcfcofc.©-?, Si^Z n>m . Zn+l.n 

HSo roi5*58S*fcS-fcti^"C» E12©V 

(z) K*i-J:5fc» ^msrticmjE^w^^ 

[0 0 2 7] i©J:5*»^Sr«l!)S-r-wifc^9. & 

a*icipt>smffi^A'^«>«*riai (a) »i5cttt 

[0 0 2 8] £Jt±OttW*>feW-b*»« J: 
5t^5SST*t 5'^* ft© t>©T&tt;h,»i& fcfcvvbtt 

3W2TF L#V v fiMffiETF-tr£>5;K JW±-Cfc5 
n&b\±fr%.V> ± Lfc+S^ 

tf<5o)W^3feS$ix-CV^oft.iJSx jftUJt Yi t Y3 f Y 
5,... iV\5J:5fc*3tU Y 2( Y 4 ,Y 6 ,..t 

[0 0 2 9] 

fc©T?, ZtDVlWZftOo *fc-toBR©TFTtt. 

[0030] r oiaB«j«K:»i£:i-**lll«>««*©E 

U^lCNTFTt PTFTi65 2o<3.o^ST-fc30T% 
NTFT-i PTFT©- *t©*ft UXSlMi"3. El 6 

(A) t^v^r. «3?jif9^«»©*«T?*^7 o o*ca 

T, fiaj-*.fi^l 6 0 0 XpWti&MiC&xMi #9*501. 
yjfy^!5 1 1 L-cottfl^itKtr l o oo~3 0 o 
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(6) 



ffl^L (SiiSllSt, ffl*j4 0 0~8 0 0W, EE7J 
0. 5PaiLfe. *-y 5 'Mc5«*fctt*te*^!' 

a^srfflv^riamaittts o~iooA/^tfcot„ 

[0 0 3 1] a^KSr^XvCVDfet 
J: 9 &*l!t 5 2 fcf^M Lfr. jAKfifttt 2 5 O^C- 3 5 
O^-C^TV 3 2 0*Ci:U ^E-/ >7 V(SiH 
4)5rfflV>fr 0 ^/->7>-(SiH4)lCP5bi*> -^V7^(Si 2 
H 6 ) 4fchy ->7>'(Si3H8)5rffl , '^^' J:, ''<' -ftk* 
P C VDStrtC 3 P a Off 13^5 6M » 

TJttO. 0 2~0. 1 OW/cm 2 ^ISt*)»)> *I 
l£#m*0. 0 5 5W/cra 2 Srffl^fr. 
7^(SiH 4 )W»fEft»±2 OSCCMi U 
Sli|!)12 0A/ ^feofc. PTFTtNTFTiC 
*UyS/»*-^K«ffi (Vth) *r»HSIBI— *=ilM»-r « 
fefc, *!>*«r^*9vSrfflV^-Cl xiolS-i xioWcm 

^ + t * 5 v y 3 tt w © ^ ^ ^ 

CVDKim<. */<y*'ifc, «ffCVDS«r«V^ » 

[0 0 3 2] *v<s/*ifc-CfT5#£\ *><y*tfl©1fffi' 
Sri xiO-BpaUATiU 

T?frofco 0i|^«T7V=^>-2 0%, tMI8 0%t Lfc. 
jftDEOfttt 1 5 0t, 13. 56MHi.^ 

5/^ffl^l44 0 0~8 0 0W, ffAfiO. 5Pa"Cfe-3 

fro 

[0033] «ffi*ffi8reJEMW"51MK ttAflsa* -t 

ni00~2 0 0tte^4 5 0~5 5 0t, (fi]x.tf5 so 
• 3 0 V(Si 2 H 6 ) *fr« 1" !> >-(Si 3 H 8 ) * 

•CVD8BCMtt«Lfc. R^rtJI^»±3 0~ 
3 00PatLfc. j£!8Sii«ti:5 0- 2 5 0 A/ ^t?*> 
ofco PTFTtNTFTi <OX \sy '/^ft-fr 
(Vth) 'fc«*pa-fc»JW1"<&fc»£>» ***tr^?^ 
SrfflV-Cl X10l 5 ~l X 10l8 C m- 3 Oig^ t LTfiJclg'Pl- 

[00 3 4] 

5 X1021c«-3EIT-Cfc5 LV '° 

fcfe^tt. tt*«*«r'7xioi9c«-3»T. *> 

#* U < tt 1 X 10l9cm- 3 «T t i"5 r. t #3* U*#. 

*fcr±v— «f-T=-/m*IW**< Lfcttfr 

tffcfefcV V 4 X 102O C m-3-Cfc <3 . 3£Kl 4 X 10 22 

[0035] £fc. y-*. FWytMitiogl 

*L<ttlxioWcn- 3 «TtU ^^tMStSTF so 



70 

5 X 10 20 - 5 X 10 21 cnf 3 1 ft 5 <fc 5 fcSSdJP UT t> <t V \ 

- 5 o o o a, *mmm-?\* 1000 a©»s kj«se l 

fr. 

[00 3 6] 7* hUS?* h5 3«rr**P 1 

J&fcLfc. *©±fc. ^XTCVDfeiatlnlOffi 
1 ft 5 4 £^§8 Lfc. ijWilltH: 2 50t 

-3 5 0t:-C-*J^ftV\ *HJS0iJ-CI±3 2 0"Ct U * 
/ V (SiH4) i: * / v"7 * © ^ * X 7 >f V (P 

H 3 ) 3%««© , b©*rfflV^. rtib?rPCVDgIft 
5Pa©ffi^tl:#AU 13. 5 6MHzOftBM 
a'fcJmifcjaKLfc. Kffl«**ttO ; 0 5- 

0. 2 OW/cm 2 #ia-e*)9. ***«t?ttO. 1 
2 OW/cm 2 Srffl^fro 

[0 0 3 7] rroJSia^tltl^ofcnlV^ 
VJIcDifc>£fl*f±2 X 1 0 _1 [Q c m -1 ] flSifto 
fr, IB£J¥fi5 oAi Lfc„ t©fty7h*7ft*rfflv^ 
U-^ K5 3 U nffl**MMHWI«*5 5 

[0 0 3 8] IsHtWT'D-fe^Srffl^'C, pSwffittJi*: 
^Lfro */->7V(SiH4)fc* 

/ -> v v<-^. © v?^ 7 ^ (B2H6) 5 %jga© t> © V ^ 

fr„ --ixfe*:PCVD««l*S^4PaOffi*"efc*A 
U 13. 5 6MHz©ffi^S«7^4rAP^.'C^W[bfr. 
^©Kl^ Si)lSj«7Jf±0. 0 5-0. 2 OW/cm 2 ^ 
®a-T?fct), *Wt«UttO.-12 0W/cm i Srffl^ 
fr. r©*ife»cJ:o-Ctil*±*ofcpS!^y = V@©Jt 
#m^fi5 x 10-2 (Qcm" 1 ) SSiftofc. ^Wtt 
5 0 A i Lfro toUNSWjft IHWH- D7h ^7feSr 

ffl^-c.- n a^««wtit(ai««s 9«rj»*ufc. *® 

3 i p^^^^l¥Mb7Vv f ^^fflT-Y 7^Kfll«6 
4£^J#Lfco 

[0 0 3 9] ^fflfXe C 1 ^^V-r Srffl V» 

1 3 0 m J / c m 2 "Cx BW^*tf«B^5 l-l* 2 2 0 
mJ/c m 2 '«fiW. bi»U ft«H2 2 0m 
J/cm 2 «±©:M^*-fcl»JH'-*<&*:. WP^** 

ttt*Bl*-frSi5«* s *) ; 5i : -'***W^W:*W 15 0m 
J/cm 2 ■caaoifi^ttiUfcfffcofca, 2~30mJ 



/cm 2 T-^^b^ 5: *J w ft o fr . 

[0040] -<D±\zmmmm^^^ bmmmt u-c 

5 0 0-200 oA^llxtf 1 0 0 0 A©J¥£U:Jf2j&L 
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[004 1 1 ^C0±fi!ltcy V*Sl~5 X1021 C m 

roiled y /f^*). ^ V^^.x>-(W),MoSi2 
WSi 2 tO^ii^MLfc, rttSr^407* h-r** 
p. 4 {CT'"'^ — — LT0 6 (D) Sr#fc. NTFTffl 
©Wh^i6 6, PTFTfflco-ir'-r K^IS 6 7 

K-7^*Sr0. 2(im ( *<D±I,C* ]) zf^f ^Sr 0 . 3 

[0 0 4 2] y-hMffliLTT^S^^A 
(Al) ~HZM4<D7*h-?**P4\Z 

[0 0 4 3] *><-f-5£. 4 0 0tW±l:f'<t©l8 

[0 0 4 4] 0 6 (E) (c*5t"T, ^K*fe^6 8SrHtr 
IB Lfc*'< -y ?m\c X V mcM*BK»m&k .L-Cff o 
riD^tailOWttLPCVDffi, ftCVD 

*fc N &j£cvD&&;B^Tt> J;v\ mz-tZo. 2~0. 

t£ N ~ axib^^lCTA-? = -7 A£ 0 . 3 ^ mCOff^-IC^. 
✓<y#ifcK:.t *)fe&\,%%o>y* h-?x? P 6 fcffll^T 
y - K7 4t5ir/=>^^i> h 7 3 . 7 5£flH$!iLfc^ 

.v^Agfrffcffl) £0. l/imOHW:^'' , !y?fttJ:!l 
^Ll8<07d- P 8 ^^^XWMMU7 1 £ 

MLfc, d (0 I TOf±^ifi~ 1 5 0°CT-fi)c§IU 2 0 
0~4 0 o t C«Dgf^*fcH?c^.'Pcor = -;P^J: 0j&6t 

[0 0 4 5] »6>*bfcTFTO*«W«:»ttliPTFT 

X'Sffi)g»±4 0 (cm2/Vs) , Vthtt-5. 9 (V) X\ 
NT F TX'&mm*8 0. (cm2/Vs) . VthH5. 0 
(V) T'feofco 

[0046] ±ia©«!fe*-fetctiEoT:f^fs$axfcffiS«» 

5S3t^*«ffl©— -t^Ui*^* 

*«3flfc XZ^MJ W<-9 Zffil&ir Z> TFT 
Yi i: Y 2 ©M» *Jj:t/Y2£ Y 3 OWK, 
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Xi . X 2 fcJRTKKJtbtfCt^. r©±54C/T 
F T h y ^ ^ttSr^f L»fe. *»*>5tSJt 

±T»^f)5Si-Ci:lcJ;t), 640X48 0, 
1 2 8 0X 9 6 0 t ^ofc7CiS^<0?K^*^tt£i"5 

r. t *5-e# 5„ *0Hfc0S"Ctt 1920x4004 Lfc„ 

[004 7] ^©SlSroftS^&fc® 7 te^-f . #7 

& 1 0O7* Kt** P 1 0 &ffli^"C#-fe7-f /W* — 8 
3Srf^SliUfco RffcLT^.^Pll, P 1 2 fcttffl' 
L, m&7J >\>9—% 5*5<fcTJ ? if#,7^1'* — 8 6 
giLfc. Cl*^tf>#${cp£-7^*-tt3 5 O'CKT^ 
fji + T'6 O^j&J&Srff&ofco ^r<D&, -^J±?)*k°V 

20 [0048] ^©S, I to W^i- 

AgSffc^) £0. 1 MmWff^^^^y^^l-.ttJ^ 
1 0©7t h-^^^ P 1 0 4rfflV^T*ilfl;@9 0 £r 

^ufc. :oi TO(±^ta~ i 5 ofc^EU 2 0 
o~3 0 ox:<Dmm-iztcii*:%'P<nT--Mz£'9s&ffi. 

[0 04 9] ffjfEStR-tK. hfeSr^V^-C. 
[0050] t©i, Wf£^-coS«tm-co«tgic«t 

Mb 1 c t #«m^§\ mfiie^**-f-s pcb «r^3R 

k LT^^-tirfco «63tE©CRT.*SW>ynfi:ifc'< 
40 -c, ¥ffiJI!Mfc©*«fc.fcofcfc»t>fc. «MSH-OTi"5r 

* K EPJD-r 5 - k K J: 9 MB * 
[00 5 1] rHtt9!l2j *|8lS«-ef4Bi4K:^1-J: 

F Tli, T--)\>*m^1Z.$rm&'sV L 

[ 0 0 5. 2 ] JWT-Ctt, TFT^Of^SiTJfe^OV^T 
so U8fcLfcaSoT!ESB-t-5. E 8 (A) {CtSV>-C, 



(8) 
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U-COlMb3**»*l 0 0 0-3 000AO«Ktt8 

5*C, m^)4 0 0~8 0 OW, JE2)0. 5PatU« 

j£»4 3 0~ 1 0 0 A/#T?fo-3fc. 
[0 0 5 3] coaJifc^y ^yK^X^cvDfti: 
J: 9 1 o 2 Lfc. 2 5 0t~3 io 

5 0 t C-Cff^**«Sfi? i J^*3 2 0X;i:b, ^/->y^(s 
iH4>*fl!^fc. */V9V(SiH4>fclRb-f. '^7f(S 
i 2 H 6 ) *fcKyv9^(Si,3H8) fcffiV^CfcJ:^. 
SrPCVD^Brtl-3 P aOffi^tlAt- 13 ^ 56 

«73ttO. 0 2-0. 1 OW/cm 2 ^jg^-CfeiJ, * 
0U£0 i J'ef4O. 0 5 5W/cm 2 Srfflyfc. ^ 
i/9^(SiH 4 )O*«tt2 0'SCCMi:U 
ililil)12 0A/ ^ffcofc. PTFTiNTFTi 

Sfcfc, *9**^9^«:fflV^-Cl X1015-1 X1018 
cm-*©***: LT^tt^PLTt<J:^ 0 £fcTFT 
<D * * /MS* 1 4 ?> y 3 ro fc ( * - n ~* 7 * 
-7CVDfc(tT^<e<> */<y*ife. *ECVDtfc*Jl^ 

[0 0 5 4] */<y*8sT?1?5*&. ^/<'^»©«E 
& 1 x 10-5 P a EJlT U ' HHS**-' Uny^-^yb 
t UC. T/u^V»C7K^«r2 0-8 0%SAbfc#ll^ 
■C^ofc. ^Jx.tfT/V'^>'2 0%, 7K^8 0%iUfc. 
jjWait«:r5 0 , C, H**ttl3. 56MHz. *> 

j-^lii^±4 0 0~8 0 0W, E^±0. 5Pat?foo 

[00 5 5] «E»Bfet?»*i-s*fr' ttftflsmflEJ: 

5 t> 1 O 0 - 2 0 0tH6V % 4 5 0- 5 5 0"C, «*.tf5 
3 0tti/->7 ^(Si 2 H6) ^ y v-7 ^(Si 3 Hg) £ 

300PatUfc o J&ISIi§Sf4 5 0~2 5 0A/ »"C*> 
o fc„ PTF'TiNTFTtO^l'5' ^ * — ^ KflSE 
(Vth) SrftBSISI-liWW^Sfc*.'****^* 9 ^ 
frfflVvC 1 X1015-1 X10l8c«-3©««i: LTfiKK'Pl- « 

[0056] ztibcojfmcxvxftmznti&mi*. 
mmfrsx io2i C m-3j^T-cfo5 - 1 LI \ ttftfc 

* L < (4 1 x 10 19 cm- 3 EAT t + 5 r £ £ 

*a«#«v>*:. ttJMt**fc<<. u-U s -T=-A' 
tffcbfcl\ X1020 C m-3-Cfe<9 . ££*4 X1022 so 
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[00 5 7] K^^fcWL-CtD** 
■<fc£8bft ft**** 7 xi0 19 cm 3 &T, » 

$. U < It 1 X iO»«-3«ilT it. f * -fe /Mftfci- 5TF 

5 X 10 20 ~ 5 x 10 21 cm-3 £ 2) <fc 5 fc«*P L T t> i V \, 

-5 000 A. #IOfiWCtti oooA©*£fcJ«RL, 
[0 0 5 8] *©*. 7*h^H03«r^P 

,}: 9 , 2X10 14 ~ 5X1 0 16 c m -2 . fi-~£. L < *4 2 X 
1 0 16 c m-2fc*lt, &A b, nffl'F«MMI« 1 0 4 Sr^ 

[0 0 5 9] RttK. h 1 0 5 4i#U 

P3$rfflV^T, PTFTOy-^" KW^Wt^S 

Afe^ffl^T, 2 X 1 0l 4 ~5 X 1 0l6 C m-2 x #S b 
< (42 x 1 0l6c m -2^(t, 3F«*S:*Abfc.- 
^l^L-C, HI 8 (B) *#fc 0 
[0 0 6 0] a*«i0 2±»::. J?^5 0~3 

OOnm, MZ-t£. l'OOn m©BMb«*WR 1 0 7 

g^tLfc. -©I#©U— tf-a^^-tt. lilt** 
1 3 0 m J / c m 2 T% «W^«E*s»Mi-5 1 
(4 2 2 Omj/cm 2 ^£«t^2>. L*»Uv *«Ji»5> 
2 2 0m J /cm 2 «±© j-*/u^-S:IBItt-5 t . « 

Omj/cm 2 -Cttftft«:*irfto*:. $ fefc. V— f 

[00 6 1] ^<n>%. y* Y-?*t P3K£^X, T<< 
7 VK«»NTFT««1 1 liPTFTWl 1 2 5: 

LX 5 0 0-2 0 O-OAfltli 1 0 OOAOfSt** 

tlBj-lfefti: bfc 0 r©jjttt'H£***'>**»lU ^ 

[0 0 6 2] r©«. >-* 5 1~ 5 X1021cm 

©±(C* !J yf^(Mo)« ^V-^^-r^(W),MoSi 2 *fc(4 



1$'Ba-¥ 5-281 924- 



15 

P 4\ZX'<*-~y?LXm8 (D) £#fc 0 NTFTffl 
©y-Y h^BIl 0 9. PTFTI©^V HSl 1 04 

!)yK-7ltSrO. 2 /im. -tOJblc^-y z/rvS: 
0. 3/im©)f$I^Lfc„ 
[00 6 3] Jfc, y- httfifttt* 

(ai) *m^tz.w&. z.h*%,A<r>y*Y-?**?*\z. 
x *<Dmm*ffimmib-tz>ztx\ ± 

[0 0 6 4] t5 i , 4 0 Otyitt^t ©IS 
•eifl*«rJPit5r t**<e< C/TFTSrf^iC i^-C* 

tofetii Lfc^n -fc ^ XhZ> h V So 
[0 0 6 5] HI 8. (E) JIIRII&flMfe 1 1 3£ 

fc. i©*^*jR©»|«ttLPC.VDife,- 3tCVD 
'jfe, 'ftfficvi5fe&ffli^TfcJ:v\, #lx.tf0. 2~0. 
6^m©|SI:Mk ^-GD^s -ft 5 C07^- b^** P 
'5SrfflV^tfMroll 1 7Sr^tfCo &b 
lc N r Jxb^f^^-T-/V^ = ASrO,., 3 ^ mWff^lc^ 

if- Kl 1 Qi&SiXfal'f? N 1 14; 1 l-5£fESiL 
fcm. *ffi4¥tefcfflW&&/i§l 19, 09*tfjS#tt# 

7* h-^^^P 7t-'TtTofc 0 syi:;,^?.^!: I 
TO Wyv?^Aiftfe) 40. l/tm(0f*l:^'>' 

SSI118SrMbfc. I<OITO(il?fi~l 5 0^ 
J&BIU 2 0 0-4 0 0X<t>&M~£frlttn.<P,(DT-- 

I 0 0 6 6 ] n btltc T F T P T F T 

T^tilfifi 3 5 (cro2/Vs) , Vthfi- 5 . 9 (V) T\ 
NTFT-C^tbff»i9 0 (cm 2 /Vs) , Vth(i4. 8 

(V) -C*foofc 0 

[00 6 7] ±BBO«**t5fe»!:ttoTf^*lSiXfc**« 

HJtUfco StS±<DU- KJdTAB^cDlEift I C 
■*- * fcSBttU S»ltfHfi Lt^^t 
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[0 0 6 8] 

t LTl/^o ^©$)*t Ut. #J;lf26 4 0 x 4 0 0 K 
l>\-g-ff2 5 6. 0 0 OtScOTFT-t-^Tro^tt^fie) 
fi*g^ ^© 9 4#lti-5 i:, 16 RfH$^#IS t 

pgfl*/Tt5rtl:J:!)« 2 5 6 pgfi**iy,±<DPgtS* 
^Bj|gt^ofc, ^4f^?^T^5©T% T 
F T ©#ttfi "bo # <t 5PgfS©B£8* * f±£ < < t£ 
9, LfciSoT> TFT(^fi550#^/>^ fcott, U 

fifi fc V ^ T F T 4#5 fc it) \cm*bXfrm <9 ifi 

[0 0 6 9] WM640X4 00 K^h©2 5 6, 0 
00|§OTFTSr300 mm^ {Cf^^fe L fcfi£^a^,3t^ 

'TFT©«M4tfbo#dStt± 1 0%fffti-?)fc«)^, 1 
so £T*^tgtC&?>#7-S^TMi&/^i: 1 6, 7 7 7, 2 

[0 0 7 0] *^iqoHJS^JT(±. ->y aV'Srffl^fcT 
FT4 t P'C--(CtftPJ4AP^.fc^ > ^?=!)A^^feT 

<DW, z F&W)&ii 3600 cm 2 /Vs, *— ^KfStt 
1 8 00cm 2 /Vsh Mftv y a >-«fiS 
Sb^T* 1 3 5 0 cm 2 /V s , fr- frQWi&X 4 8 0 c 
m 2 /Vs) »»ttSr±[HloTV5fc«>. iSilSl^fl 
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[0 0 7 11 *36M«>a«»»S:«W-f«fc«>fc. ±^ 
TRW*:**.***. fcaWrcSfiSriMli 1 *^ fcfc 
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